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(57) Abstract: Metal complexes characterized by 
having a metal complex structure permitting lumi- 
nescence from the triplet excited state and a mono- 
valent group represented by the general formula (1) 
or (2); and luminescent devices made by using the 
same. The metal complexes are superior to lumi- 
nescent materials of the prior art in luminous effi- 
ciency and can form luminescent layers by coating. 
(1) [wherein A is arylene or the like; R 1 and R 2 are 
each independently halogeno or the like; R 3 is alkyl 
or the like; a is an integer of 0 to 3; and b is an inte- 
ger of 0 to 4] (2) [wherein D is arylene or the like; 
R 4 and R 5 are each independently halogeno or the 
like; and c and d are each an integer of 0 to 4.] 
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fen«»t«IIR«^^. iiltUT, ^DDtfUkk. 5?*OD 

20 W>^-fcbT, #U#-#*-K #U7^UU-K ^U^5M/7^U 

nTt?&9* JiftL<tt2nm~5 0 0 nmTSD, $6l^*l/<tt5nm~2 
0 0 nmlfSfe^o 
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10 



^>fcix*»©»NMk ^7x;^;>» *fc»8-kHo+WJ 

^Cll «H»18 6 3- 7 0 2 5 7#&SL H6 3- 1 7 5 8 6 0*4* 
ft #FI¥2 - 1 3 5 3 5 9*&ft |WJ 2 - 1 3 5 3 6 1 #&ft til 2 - 2 0 9 
9 8 8#&ft BI 3 - 3 7 9 9 2*&ft R3- 1 5 2 1 8 4*&*fcC*3n 

-tf^-c-g -5 - (4-t-7*Wx^) -1. 3, 4-**W7 
y_ ;K ^>^y>, T>h^^7>> h'J7 (8-^/U7-;W 7^5- 
20 #'J^U>^5Kl»*Ui. 

tt?ft»0/*iK&£: bTttWfcWRttfr^*** ftm«WC» 

25 Tfe^o 



15 
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^wfj^h>^^^>« ttxfjk mm^^> x?)vk)w 

/7U->WJ^ ^^5?xyb^'J>h 

m ^D> ^b<«2nm~5 0 0nm^^ £ Sfc:0?£b<toi5 nm~2 
0 0 nm^?>= 
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^soeiiTii mm^(D^mmitmm. *mm&mmmm&m 

te£Wrz%>Z>4 • XX • ri-3rlM H ( I TO) , -f A • M$& • * 

\z*gfrzf£%mn&J3yx&m^xftj&znt£m (nesa^« & 
5 , «s* «*&wbv>6*u ito> ^>^A-iffi-t^F> 

jfi-C^&ifi, 09*.fc£l 0 nm^S 1 0 MmtM, »tl<K2 0nm~lMm 
T&D, * Sl/< tt5 0 nm'- 5 0 0 nm1?*5. 

A> ^U'JW, °?tf*zs*7&* #;VS">A, ^hn>^A, /t'J^A, T;V 
5-^A> X#>>^A, A^v^A, 3£#£h -fyHJ^A, -f >> ?r > A, -fcU 
20 -^A, D-T'J"?A, :x-Dh°2A, T-;i/b*^A, yJ-)V\ZV 2±UE<D&M, & 

i^n6o^2^wo^ fe§^^n^©5^i^±t, ^ ^> 
"jf^A-^^v"?^, u^^A— r>i^A-&#> ^j;^->^a- 
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W\ MAfc£l 0 nm^e. 1 0 /zm*T?*&, l?tKtt2 0nm~l/imT*D 
io ttftiiiUTtt, i«$mb'&«K ^JRBftft*. ^Jl*^ 
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?2>fctb\tt, mm t. & t %> \z * h ^ -r ^« k: & b x m^rr s <fc -5 kiss 

SS^tTO, n>t°^-^, 5rl/h\ l****^ *-^tfy—>a> 

o 

IttT, W-$I->3>^07b^7^- (GPC) ICfcD^U^ 

< ; Ey a- 1 <£>-£jO 

25 h Ux^t^S/SbT#e>nfc3jNX3jN>mxZ-r-^l • 5 5gtN-I^h- 
3 - ^^AV-Jl/*M^>'7^Tk F 1 . 79gt?:fh7tHn77> (JW 
7jc) 3 0gtiibfc. ^e^b^U^i*— t -^h^pv-FO. 

9g^fh7tFD75> (JUbK) l 0 g (;»bfcSt^^ ^&TiiTFbfct£ 



BNSDOCID: <WO 03084973A1J_> 



WO 03/084973 



72 



PCT/JP03/03494 



m$Vt^ MB&mvx, fe&rtttl. BgSftfc. ^nn*W5 
1 H — N M R (2 0 0MHz, CDC1 3 ) 

68. 24 (2H, brs) > 8. 14 (2H, d) , 7. 93 (2H, s) , 
7. 71 (2H, d) , 7. 52 (12H, m) , 4. 37 (4H, q) , 1. 
4 5 (6H, t) 




< ; E/T-A-2©^> 
(2- (^Dt?!^) t!U5?>©^)' 

2-7x"JHfUy>3 g (19. 3mmol) »4 0mg (0. 7 
15 16mmol) ^iWL-fco Ot;fcfr#bJi#bfc:&*&**4. Og (2 
5mmol) «8«HCftlUft#6rFU 9 0^^X10^1^ 

20 ^e^^^W £U3»*#fc. 

jRStel. 6g (6. 8 3mmol)l?, W3 5. 4%T&itc 0 L 
C-MSlCJ;DM + fc£2 3 4. OT&ofc. 
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(hUX (2- (^P ; 67i-;W t?U>>» -fU^A (III) 

h 'J X7-fef ^7t h t- h^f U y9A (III) fig#5 0mg (0. 10 
21mmol) i2-^at7x^VHU^>9 5. 6mg (0. 4 0 8 4mm 
5 ol) *^Un-^2 0mlS5 0ml©t^77^3l:gAU10I^Mfi 
WLVtz.o Z.<DU&mz. 1 «je4m*»»El 0 0ml £JU*., 3 0#Wft#bfc. 

iW«T?*Sh«JX (2- C/n^x^W tfU> ? » >TU^A ( 
III) 10. 1 2mg (0. 0 1 1 3mmo 1) 1- 1 

oTCo FD-MSl:J:DM + Ii8 9 31?feofco 

15 <tr* (2- (7x^;w tfu^» (2- (7*nt7x^w tfu> ? » 

-TUv^A (III) (^E/V-A-2) ©-&)&) 

hUXT-k^VT-kh^— h-fUv^A (III) ft#0. 6 42 g (1. 
3 1mmol) £2- &U*7 bTU5»0. 41g (1. 7 5mmo 
1) £2- (7xr;i/) tfUi^VO. 54g (3. 5mmol) 43<fctf^'J 3 — 
20 JV5 Oral §1 0 0m 1 ©t77773|:SAH O^IItfe. 

ciitiwt loomim, 3o^ra«t^bfc. mmvrcm^^M 

25 #:^^>jibTIUJRb7Co 

tfX (2- (7x-iW fc!U> ? » (2- (7d^7xZJW fcfU 

z?» -fUS^A (III) 0. 13g (0. 17 7mmo 

inm) JR*fck »13. 5*-C*ofc. FD-MSiD, i*»«M 
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-f (no am mwA) , (2- (71^) tfu^» 

tfX (2- (7 < D ; E7x^) tfUv J » -f'J^A (HI) («W*3) , 

tlX (2- C7x~;W tfU> ? » (2- (7*0 ; E7i^) t!U> ? » -f 
5 US^A (III) *ff# <«f#2) > HJ* (2- <7x=;W t°U^» -f U 3> 

(no («s#d ©i^t*§o FD-Msiao, ^n-^ncoit 

SI t/T-A-2©« 
»FD-MS 



1 3 1 12.2 

gg# 2 8 6 3 3.7 

mvf 3 100 39.2 

mW4 3 8 1 4. 9 



10 <^U7-AO^> 

9, 9-> ? ^-^^-2, 7 -$?7*a ; 67;Vtl/>0. 40g (0. 7 3 
mmol) ^/T-A-l 0. 044g (0. 0 6 5mmol) 
A-2 0. 012g (0. 016mmol) <h 2 , 2' -tftfU^O. 30 
g (1. 9mmol) ^m^mz^hhtm^ RJK3firtftM^^T?«mUfc 

15 . cniC ^&^UJ67JV^>^T;t7*'J>^bT, JftaUfc^h^fcHn^ 
^> (JKtK»«SE) 2 0mimt 3fcfc* ^©I^Ml:, t:X (1, 5-~> 
^p^-^^^X» n^^r;i/ (0) £0. 54g (1. 9mmol) 6 0 
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75 

bfc«» 2 5%T>^^T7j<l Oml/^^y-M 2 Om 1 

ttJft&» 3jfl-rsil£:fc.fcBlsPKbfc. ^©tCKSX^Z-^tf^Lfc^ 2 
R#M«ffij6l&b£. uO«t^h^X>3 0mLti»U 1N^30 

5 mLfttPATlWWaWU *H©litebTW««^4K7>*X7*3 OmL 

OmLW»*3f*ft. T;i/5^^A (7jHtl2 0g) fcifibT* 

io u ^mbfctt«s*^abT2Rpiw«ffii£jft$"&fc. #e>nfc*«^©«*« 

0. 14gt*ofco 

ijX?I/>HIliWW3. 9xl0 5 T^ofe 0 
15 <ig#:BCD^> 

12. 8g, ^b^^l/>50ral^l23OP7^XntC{±jA/u^:o 5K?&fc:«k O^SPb^ h 
ij 7 ;v^-D^^>X;^>SS^*tl24. 7gCO^^^l/>30ml^^7K^T> m 
20 lBtt^^HtT^Tbfco *fi^B&JW&U aan?5I^MK*6$ii:fc. BiJfc^X 
& : Z/V'ti J fMZW— S>U h;H>T?ISPBb&. ^SriMU l-^O^- 

MEET, !PSIMe»*fTofc. ^t^7J^>*i^T^b, ^x^jl/X-^ 
ltal&ttfc/^e. i -7*d^ - 3 - h'J7Mn^f 

->^>if>^#t^B^9.9g, [1, 2-tfT, (^7x^1/7^77^/) X3? 
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>]A°^v^7A (H) y^O'J F0.72g£{±M>-> ^#^^0^bfe o ^fe^J; 
^I^Ufe2-^X-;i/-7^T^>^A^D^ F (37.5mmol) GDvX3MUX-^;i/ 
45mlW^>K^T, mo^Tl&TU 6BmKJ&£i*fco KJS^^U 

5 y'J*^*7A : y ^ D a^*>/ h^X>= 4 0 / 1 ) TfltSSL 

, (2 -fl'JW ^>if>^t?p-&^Jl. 96g^#feo 

(n-3- (2-^x-;i/) 7x^ji/*;i//^/- ;kd-&e£) 

7)l>z!>mmm,T. ;W.0g, (2-^X- 

10 ;!/) -^>if>^-3-^l-&^1.75g, FU7, (^>^<Jr>7t h » 

(0) 0.08g, ^-FU^Atert-^h^>-F0.86g, F;VX>5mK FU ( 
tert-y^JV) 7*X7-(>0.06g&i£&&* 1 0 0°C(;:#&bfc o lOOtt 
9«fWEJK$iirfc. h U 7> (^>^Uf>7th» vA^v^A (0) 
0.04g, FU (tert-^;0 7 >0. 03g^jBJjPb, 1 0 0 < CTMtC 8 Bf 

15 ras^s-e-fe. sjfc^TUc F;ia:>ioomi -<^->^7K30miT2 m-e^fe 
Till, n-3 - (2 -^x-;i/> ^^x;i/7j;wAV-;n.6ig^#feo 

LC/MS:APCm [M + H]+=3 2 6 

20 

7)vzt>mmn,T, n-3- (2— ?xx;v<) yx.=uv%)wvs—)v ( 

2.5mmoK 0. 81g) , yXf-jH-rJV (5ml) ^P77X3llttWc. ;* 
;yV-;i//3-kT#r£PU n-y^WJ^A (1.6M^U->«F»0 (2.3ml) £ 
25 »5#T»Tb&. Mfce&IHftU 1 O^llim 2-^;^nk°U^> 
(2.5mmoK 0. 24g) CD^Xf^X— t^I" (0.5ml) M^5^T'ITbfc. * 
2P£ISIjg«LEJSbfc. M^S^^lbfc^ h;i/X>200mK <:t>3£ 
m7K50ml^iPA, #«»&#S*a«^-bU^ATf*aftft, 53i, 



BNSDOCIO: <WO 030B4973A1 J_> 



WO 03/084973 



PCT/JP03/03494 



77 

= 6/1) T?*&$4U SBte^B 0.16g*»fc. 
X H — NMR (3 0 0MHz, CDC1 3 ) 

68. 58 (1H, d) , 8. 16 (2H, d) > 7. 89 (1H, brs) , 
5 7. 76 (1 H, d), 7. 70-7. 14 (13 H, m) 




10 ±IB-e^b^:BH^B 57.3mg, -T'Jv^A (II) Tir^WT-k b^- 

h 17.4mg, ^U-feO— ;P lOmlSttE^ T;i/=f>«^bfe 0 200'C£-eil$ 
IST#fflU 8WfM«fibfc. ^m*t?4fe^. lNifflft7K<30ml)fclO^ WW 

FD/MS : 1 3 9 7 [M + ] 
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y;i/=f >em uf^^n^tN- x.j-)\/ti)vnv-)v 5. oog&i# 

7KDMF UOml'fM^o O'CKJ^U 4. 60g© 

5 N _ ^r u ^ $ .»-r ^ f s 5 hi fc#s<j b 3 P^rat^ a,^ b 1 2 

b&fcJl^ 5. 6 8g©N-IfJV-3-^WWV;-M# 

10 feo 

iH-NMR (3 0 0MHz, CDC1 3 ) 
68. 17 (1H, brs) > 8. 01 (1H, dd) , 7. 50 (1H, dd 
) , 7. 46 (1H, d) , 7. 35 (1H, d) , 7. 24-7. 17 (2H 
. m) , 4. 26 (2H, q) > 1. 39 (3H, t) 
15 MS (AP C I , p s i t i v e) 
m/z : 2 7 4, 2 7 6 [M + H] + 

(N _ X ^ ;1 ,_3_ ( 3 - h'j7Mn^^>XJl/*XM+^7x^) 

7utt)WVS— )\> 1. 00g&3. 2ml ©JBWCX— ^;W£i§fl¥£-tirfc. E 
©»*&-7 8°C«r£Pb2. 4ml©n-WJf9A(2. 64M^it 

>mm sarFbfe. oti:#iiifi»^^, ffae-7 8*ckhwu 

7 ^>^0. 4gtl, 2-^D^X^>0. 8g*&WHLfc*fc^ 
25 ^->^A©X-«I^Ttfc. ftWfibl 2ttM«J*b&«, 

K«»«ftJ|ftUW0. 28g, 3-hU7J^P^^>XM^O ; e 
^>-tf>0. 82g, ^DO [1, 3 -If* (^7x-MX7^) 7°D/1 
>] /\°^<7A (II) 0. 0 9 g ^I^TK^X^WX— fJV2mU:Ii$t, 0 
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fc 0 7 jcffi^4 0mi(oh;i/x>T2iii»fcBb, 7K^^^-&7K, mu^m^m. 
wisit&mmisittzz* i. e i g©a£ia4&*#fc. ^^w^^d 

7h^7<-KTf8 (SW«F» ^U->:l»X5 1 Jl/=2 5 : 1) 
5 US, 0. 3 3g(DN-X^;i/-3- ( 3 -^0^7x^1/) *j)\,?VS-)V&% 

fee 

1 H — NMR (CDC 1 3 , 3 0 0MHz) 
68. 28 (1H, brs) > 8. 17 (1H, dd) , 7. 86 (1H, br 
s) , 7. 68-7. 61 (2H, m) , 7. 52-7. 16 (6H, m) , 4 
10 .39 (2H, q) > 1. 45 (3H, t) 
MS (AP C I > p s i t i v e) 

m/z : 3 5 (K 3 5 2 [M + H] + 

15 7l/ -AFM, 7J^>II^v'al/>^f tCN-Xfjk- 3 - ( 

3 _^fp^^3i-;l/) #;WW— ;K). 30g§0. 9m 1 ©KtK^X^WX— 
T^HCj&tfSli— 7 8°C^SflUfc„ ^©MCn - ^;WU 7V A (2. 6 4 

^ fil j:-7 8tS«Ufc. JKO**Kl2-7;^DbfU^>0. 08g£ 
20 0. 9ml ©BWc^x^Wx— fJl'M^tfcill^i'Fbfc. »*tSfi* 

o 

MS (AP CI> psitive) 
25 m/z : 3 4 9 [M + H] + 
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5 £D> ^CS^tS^t^fS. 




Complex C 



Sat (J OB IN YVON/SPEXti FL3-221 TAU gtfftfr 
15 <Z>BP«£ 3 5 0 nmT©^ITiJ§ Ct^<fc D5B3t3ftfle©ffi#4t&*«>fc. W 
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fg«S (nm) 




4 5 0 


1 . 9 7 


4 7 6 


1 . 7 8 


5 2 3 


1 . 6 7 
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1. 3M®je5RI8^&©5g^*^-r^JR«W(c«Jt**b, ^TB^ (1 

5 



10 , 7'J->7$;S, 7>J-^y>JM, 7U-;P7^;H, ru— ;kr;m 

7U-^7;^wi> 7U-;i/7JPW5yi, tv—)VT)1>*f 
y;^;^, 7U-M, 7U-ji^7MM, 7U-;i/7J^^M, t 





(2) 
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^etm&K. /\u*f>m?. 7)v*?)vm. 7)vn^^m. 7)v*)Vttm> 7)v 

10 2. TIBiC (3) Tfj^SfU 3«3SM^^?>O^^WT^il<h^#m 



1 rau jkat©jC (4) sfete^ (5) -r^^n^sa^^fo l 2 ^mw. 



(eet?, Ar 1 ft**^ ae»K ; ?*«fcrx/*fctt 




(3) 
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tt, l-3©»fewr. A, R 1 ~R 3 , a*«ktXbtt*n*n±B (1) 5£ 



5 




ArMi g» till?, ^M^. affWy^cfctf/Sfctt 

rau i - 3 ©sssks^-r. d, r 4 , r 5 , c^«ktXdtt, *-n^n±fla (2) 

10 3. L 1 #±185* (4) -e^^n^@B{i : ?Tfe^-i^#mtT^ffi*312 

4. L 1 #±E5£ (5) T^^nsaa^T&D, AODW*0 2iO 

5. L 1 «< tfe 1 O0tiJE?fe WSfe^< tt) 1 ^©^i 

7. Ar 1 ^Ar 2 J&STOB5£ (6) (7) T^Sn* HiB2Jffi<Z> 



R 7 



20 




(6) 
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U-;i/*> 7U-M^^ TU-;VT57*, 7U-;Vy 

yy;& iiffi<D«^«> £fcte±fB:£ (i)-feb<J« (2) T^n^S 
£^-To R 6 ~R 13 ©5^ / >^< £t> loteJ2fB5£ (1) > £fcteo£ (2) 



3x^7K^M^ ADy^lf, 7JV+JVi. TJVn^v^ 7)V*)V^m. 7 

15 zF^m, 7V-)i7$;m. tu-;^>u;«, 7U-;v 
7^^yS, 7U-^7;w^t& 7U-;wi/Ws;i, tu-;v 

7MJVy'JM, 7i/)Vm, 7=y)^^^ ^71, 75FS, T u — ;p 
5$ (1) %b<^ (2) -Trj*£nSS£^T. R 14 ~R 19 ©5^i!>^<<h I b 

20 iowlues; (i) , Sfctess; (2) t^$n§iT^§o ) 
^ t i#att ^ 2 ~ 7 (cfHm<^n#o 



10 




14 



15 
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mfrzo^yt&^T&mmmnT&zmi-, fr-o±&—i&&: en (2) t 

11. TfB^ (8) , (9) Sfcte (10) TS^n^IDIbffiSrf 



dClT, M 2 teu J^T#^- 5 0 Xt:>-milffiS^ffl^cfcO* 

10 L 3 te, TIB^; (12) (13) T^$n?)S^^To L 4 fct> S 

*M^> tiM? 1 , fl&SM^ ^M^43i;^V^fc«^^©loJ^_hTM 2 

To fte, 0 ~ 3 CD^^To L 5 te, ^tm^ ^itIB\ MiSIl^ 
15 ©^^^<^DIilST^)2 0(D^MbW<h^M'&^WbTV^ 0 e/^2£U: 

l-5CD^^:$).5)o ) 



c^et, Ar 4 garner m*JiB\ mmm^ m,nM?&£z$/$.tM 




20 
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tt, l — 3 ©SBR*^*T. A, R 1 -R 3 , a*<ktfbtt*n^n (l) 



5 (c^tt. Ar 5 ti m.mw^. wtmm^ mmm^ mnm : ?&&zfi/tz?t\z 
i~3cds^^^-To d, r 4 , r 5 , c*«fctKdtt, ^-n^n± 

IB (2) ^©"bO^HC. ) 



7 -en^n^AL^, swiir?, ^iet, stestiK : ?*«k^/*fc 

T*>£^o g + h}il~4©ltW. ) 




(13) 



10 
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(10) 



(Z\Z\X\ MK L 3 , L 4 , e&J^f te±W3 (8) 5£«f<B*>© hmCXfrZo 

i 2. mfrtt^zTttt (id -v^n&mmz^v. m%m.mzm%* 



10 (ZZ\X\ MK L 3 , L\ ete&Ztf te±IB (8) (D&OchlWJDo L 9 U 

> guinea nstiiB\ mmm^, mmw^^^zsy^r^mm^fD i-du±-c 

M 2 fr-Dl-D(Dffi^\z£.r), 

^tt^§. ) 

15 t#jti:™j(D^?Ib¥^±t3±fB5C (1) (2) T^tl^ 1 lffi(E>»£^ 

1 4. ±ii^w^^^T^^^:<t^#i!t<h-r^»^ io~i3 \zmm<D 

1 5. TtH-^ (i 4) x^zn%mMvmz^&z\h&w&t?zm$i 

20 311 4 fC|2lt©RK^fflb^3o 



9 
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-Ar 6 -(CR 20 =CR 21 -)- 



n (14) 
(5£<^ Ar 6 TV — U>&&1t\t2m<D&mm&&*:-To R 2 0 

5 7;S^t. Ar 6 ±©fi*«, R 2 0 1 CD?*., 1^ 

»±IB^ (1) (2) -r^$n§»^-To nKOSfdiim. ) 
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